AppUgation No. 10/665,729 Attorney Docket No. 119927-1055 

Amendment dated December 1, 2004 
Reply to Office Action dated August 2, 2004 

Listing Of Claims 

This listing of claims will replace all prior versions and listings of claims in the Application. 

1 . (Withdrawn) A rotary actuator comprising: 
a fixed structure; 

a first prime mover having a first portion fixed to the fixed structure, and a second portion 
rotationally movable with respect to the first portion; 

a second prime mover, having substantially identical performance characteristics to the first 
prime mover, having a first portion fixed to the fixed structure, and a second portion rotationally 
movable with respect to the first portion; 

a first gearset having an input portion connected to the second portion of the first prime 
mover and an output portion; 

a second gearset, having substantially identical performance characteristics to the first 
gearset, having an input connected to the second portion of the second prime mover and an output 
portion; 

a first clutch having an input portion connected to the output portion of the first gearset and 
an output portion; 

a second clutch having an input portion connected to the output portion of the second 
gearset and an output portion; 

a first actuator output rotationally fixed to the output portion of the first clutch; and 
a second actuator output rotationally fixed to the output portion of the second clutch. 

2. (Withdrawn) The rotary actuator of claim 1 wherein the first and second gearsets are 
planetary gearsets. 

3. (Withdrawn) The rotary actuator of claim 1 wherein the first and second actuator 
outputs are fixed to one another. 

4. (Withdrawn) The rotary actuator of claim 1 wherein each prime mover comprises a 
field and an armature. 

5. (Withdrawn) The rotary actuator of claim 4 wherein the fields and armatures %ce 
concentric. 
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6. (Withdrawn) The rotary actuator of claim 4 wherein the fields and armatures are 
disposed adjacent to one another. 

7. (Withdrawn) The rotary actuator of claim 1 wherein the first prime mover is 
disposed inside and concentric to the second prime mover. 
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8. (Original) A rotary actuator comprising: 
a fixed structure; 

a first prime mover having a fiirst portion fixed to the fixed structure, and a second portion 
rotationally movable with respect to the fijrst portion; 

a second prime mover, having substantially identical performance characteristics to the first 
prime mover, having a first portion fixed to the fixed structure, and a second portion rotationally 
movable with respect to the first portion; 

a first gearset having an input portion connected to the second portion of the first prime 
mover and an output portion; 

a second gearset, having substantially identical performance characteristics to the first 
gearset, having an input connected to the second portion of the second prime mover and an output 
portion; 

a first clutch having an input portion connected to the output portion of the first gearset and 
an output portion; 

a second clutch having an input portion connected to the output portion of the second 
gearset and an output portion; 

an acmator output rotationally fixed to the output portion of the first clutch and the output 
portion of the second clutch. 

9. (Currendy amended) The rotary actuator of claim 8 4- wherein the first and second 
gearsets are planetary gearsets. 

10. (Currendy amended) The rotary actuator of claim 8 4- wherein the first prime mover 
is disposed adjacent to the second prime mover. 

11. (Currendy amended) The rotary actuator of claim 8 4- wherein each prime mover 
comprises a field and an armature. 

12. (Original) The rotary actuator of claim 11 wherein the fields and armatures are 
concentric. 

13. (Original) The rotary actuator of claim 11 wherein the fields and armatures are 
disposed adjacent to one another. 

14. (Original) The rotary actuator of claim 8 wherein the first prime mover is disposed 
inside and concentric to the second prime mover. 
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15. (Withdrawn) A rotary actuator comprising: 
an actuator shell having a first axis disposed therein; 

a first prime mover, disposed about the first axis and supported by the actuator shell, having 
a first fixed portion rigidly fixed to the actuator shell and a first rotatable portion rotatable with 
respect to the first fixed portion; 

a second prime mover, disposed about the first axis and supported by the actuator shell, 
having a second fixed portion rigidly fixed to the actuator shell and a second rotatable portion 
rotatable with respect to the second fixed portion; 

at least one rotary component in contact with and driven by the first rotatable portion of the 
first prime mover and the second rotatable portion of the second prime mover; 

a differential cage, disposed about the at least one rotary component; and 

an output shaft, rigidly coupled to the differential cage. 

16. (Withdrawn) The rotary actuator of claim 15 wherein the center line of the output 
shaft is coUinear to the first axis. 

.17. (Withdrawn) The rotary actuator of claim 15 wherein the first and second prime 
movers comprise permanent magnet disks. 

18. (Withdrawn) The rotary actuator of claim 15 wherein the first and second prime 
movers rotate about the first axis supported by bearings supported direcdy by the actuator shell. 

19. (Withdrawn) The actuator of claim 15 wherein the fixed portion of the first prime 
mover and fixed portion of the second prime mover are stationary magnetic fields rigidly held by 
outer walls of the actuator and are independendy controlled by a power supply module. 

20. (Withdrawn) The actuator of claim 15 wherein the rotatable portions of the first and 
second prime movers are gears. 

21. (New) The rotary actuator of claim 8 wherein torque is created by one or more of 
the groups consisting of the first prime mover on the first actuator output through the first clutch 
and the second prime mover on the second actuator output through the second clutch. 

22. (New) The rotary actuator of claim 21 wherein the torque of the one or more of the 
groups is created independent of the other group. 
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23. (New) The rotary actuator of claim 8 further comprising one or more torque 

sensors. 

24. (New) The rotary actuator of claim 8 wherein the rotary actuator operates under 
total or partial failure of one of the groups consisting of first prime mover and second prime mover. 

25. (New) The rotary actuator of claim 1 1 wherein the armatures are fixed or disposed 
adjacent to the fields in a pancake arrangement. 
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26. (New) A rotary actuator comprising: 
a fixed structure; 

a first prime mover having a first portion fixed to the fixed structure, and a second portion 
rotationally movable with respect to the fiist portion; 

a second prime mover, having substantially identical performance characteristics to the first 
prime mover, having a first portion fixed to the fixed structxure, and a second portion rotationally 
movable with respect to the first portion; 

a first gearset having an input portion connected to the second portion of the first prime 
mover and an output portion; 

a second gearset, having substantially identical performance characteristics to the first 
gearset, having an input connected to the second portion of the second priihe mover and an output 
portion; 

a first clutch having an input portion connected to the output portion of the first gearset and 
an output portion; 

a second clutch having an input portion connected to the output portion of the second 
gearset and an output portion, 

wherein the first and second clutches, respectively, are operable to be coupled to an actuator 

output. 

27. (New) The rotary actuator of claim 26 wherein the first and second gearsets are 
planetary gearsets. 

28. (New) The rotary actuator of claim 26 wherein the first prime mover is disposed 
adjacent to the second prime mover. 

29. (New) The rotary actuator of claim 26 wherein each prime mover comprises a field 
and an armature. 

30. (New) The rotary actuator of claim 29 wherein the fields and armatures are 
concentric. 

31. (New) The rotary actuator of claim 29 wherein the fields and armatures are disposed 
adjacent to one another, 

32. (New) The rotary actuator of claim 26 wherein the actuator output is rotationally 
fixed to the output portion of the first clutch and the output portion of the second clutch. 
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33. (New) The rotary actuator of claim 26 further comprising one or more torque 

sensors. 

34. (New) The rotary actuator of claim 26 wherein the rotary actuator operates under 
total or partial failure of one of the groups consisting of first prime mover and second prime mover. 

35. (New) The rotary actuator of claim 26 further comprising a second actuator output 
rotationally fixed to the output portion of either the first or second clutch. 
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